spectrum showed the presence of six signals assignable to bglucopyranose. The remaining 13 signals comprised those of one carbonyl carbon, di-and trisubstituted double bonds, three methyls, two methylenes, one of which was assigned to be a primary carbinol from its chemical shift, one methine with an oxygen atom, and two quaternary carbons with and without an oxygen functional group, respectively. From the above, together with the 1 H-NMR data, the structure of 2 was assumed to be a megastigmane glucoside with hydroxyl functional groups at the C-6, -9, and -13 positions, like roseoside, except for the methyl group on C-5 was oxidized to a primary alcohol. The position of the glucosidic linkage was deduced to be on the hydroxyl group at C-13 from the 13 C-NMR chemical shift of C-9 (d C 68.8), 6) and this was further confirmed by the heteronuclear multiple-bond correlation spectrum in which d H 4.67 (H-1Ј) crossed d C 68.1 (C-13). The absolute configuration of the 6-position was deduced to be S by comparison of the CD maxima with those of a known compound. 6) The absolute configuration of C-9 was determined to be S by a modified Mosher's method, after hydrolysis of 2 and esterification with R-and S-a-methoxya-trifluoromethylphenylacetic acids (MTPA) (Fig. 2, 2b, c) . 7) Therefore the structure of glochidionionoside A (2) was elucidated to be (6S,7E,9S)-megastigman-3-one-4,7-diene-6,9,13-triol 13-O-b-D-glucopyranoside.
Glochidionionosides B (3), C 19 H 32 O 8 , and C (4), C 19 H 30 O 8 , were also isolated as amorphous powders. The NMR spectra showed that 3 and 4 were compounds analogous to 2, except for the absence of a hydroxyl group at the 6-position, and the former does not have a double bond between C-7 and -8, whereas the latter does. The absolute stereochemistries at the 6 and 9 positions were determined similarly to the previous compoyund, from their CD spectra 6, 8) and the results obtained using the modified Mosher's method, as shown in Fig.  2, respectively (Fig. 2, 3b, c, and 4b, c) . Therefore the structures of glochidionionosides B (3) and C (4) were elucidated to be (6R,9S)-megastigman-3-on-4-ene-9,13-diol and (6R, 7E,9S )-megastigman-3-one-4,7-diene-9,13-diol 13-O-b -Dglucopyranosides, respectively.
Glochidionionoside D (5) was isolated as an amorphous powder, with the elemental composition of C 19 H 32 O 8 by HR-FAB-MS, and the 13 C-NMR spectrum showed the presence of three characteristic signals for an allenic moiety [d C 123.8 (s), 202.0 (s) and 102.8 (d)], together with six for b-glucopyranose and 10 other signals, one of which was highly deshielded, appearing at d C 211.5. These results and the IR absorption band at 1941 cm Ϫ1 indicated that the aglycone must have the same planar structure as that of grasshopper ketone 9) and its 3-O-b-D-glucopyranoside (6) (icariside B 1 ). 5-O-b-D-Glucopyranosides (7, 8) (citrosides A, B), which are isomers at the 8 position, and previously isolated from Epimedium grandiflorum var. thunbergianum 10) and Citrus unshu, 11) respectively. However, the spectroscopic data were not identical to those of 6 or 7 and 8. Furthermore, the downfield shifts of the axial proton of H-3 (d H 4.95 in 6 and 4.14 in 5) and the axial methyl protons of C-12 (d H 1.51 in 6 and 1.23 in 5) disappeared, due to 1,3-diaxial interaction of the hydroxyl group on C-5. These data imply that one of the absolute configurations at C-3 and -5 must be different from that of 6, 7, and 8. To confirm this, 5 was enzymatically hydrolyzed for determination of the absolute configuration of C-3 using the b-D-glucopyranosylation-induced shift-trend rule for 13 C-NMR spectrometry. 12) When the 13 C-NMR data of 5 and 5a were compared, the absolute configuration of C-3 was assigned to be R, which is opposite to that of 6, 7, and 8 (Table 1) . However, the orientation of the hydroxyl substituent was found to be in the equatorial position, which was the same as in other grasshopper ketone glucosides. In turn, the hydroxyl group at the 5-position must be oriented in the equatorial position. These findings were confirmed by the H-H long-range correlation (H-H COSY) spectrum and the results of difference NOE experiments. In the H-H COSY The Dd values are in Hz (dS-dR, 400 MHz). Thus the methyl group (C-13) on C-5 must be in the axial orientation. Spectral determination of the axis chirality of the allenic bond was ambiguous. Thus the aglycone was treated with p-bromobenzoyl chloride, the resulting ester (5b) was recrystallized from i-PrOH, and a suitable crystal was subjected to X-ray analysis using the heavy atom method. The absolute configuration was determined by Vijvoet's anomalous dispersion method (Table 2) . 13) The absolute structure of the ring system was the same as that determined by NMR spectroscopy. The axis chirality of the side chain was ascertained by X-ray analysis to be R, as shown in Fig. 3 .
Compounds closely related to glochidionionosides A (2) and C (4) were isolated from Apocynum venetum, apocynosides II and I, respectively. 14) On the C-13 methyl groups, they similarly possessed hydroxyl groups to which sugar moieties were attached. However, they are respective epimers at the C-9 position. Therefore the stereochemical structures at the 9-positions, which do not carry glucose moieties, have been determined independently in this study. 
.). (R)-(ϩ)-and (S)-(Ϫ)-a-methoxy-a-trifluoromethylphenylacetic acids were from Nacalai Tesque. (Kyoto, Japan).
A melting point was determined with a Yanagimoto micromelting point apparatus and is uncorrected. Optical rotations were measured on a Union Giken PM-101 digital polarimeter. IR spectra were measured on a Shimadzu IR-408 spectrophotometer and UV spectra on a Shimadzu UV-160A spectrophotometer.
1 H-and 13 C-NMR spectra were taken on a JEOL JNM a-400 spectrometer at 400 MHz and 100 MHz, respectively, with tetramethylsilane (TMS) as an internal standard. Negative-ion HR-FAB-MS were recorded on a JEOL JMS SX-102 spectrometer. CD spectra were obtained on a JASCO J-720 spectropolarimeter.
Plant Material Leaves of G. zeylanicum (GAERTN.) A. JUSS (Euphorbiaceae) were collected in Okinawa, Japan, in August 1990, and a voucher specimen was deposited in the Herbarium of the Institute of Pharmaceutical Sciences, Hiroshima University Faculty of Medicine (90-GZ-Okinawa-0822).
Extraction and Fractionation The air-dried leaves of G. zeylanicum (4.72 kg) were extracted three times with MeOH. The MeOH extract was concentrated to 1.5 l, and then 75 ml of H 2 O was added to form a 95% aqueous solution. This solution was washed with 1.5 l of n-hexane and then the methanolic layer was concentrated to a viscous gum. The gummy residue was suspended in 1.5 l of H 2 O, and then extracted with 1.5 l each of EtOAc and n-BuOH successively to give 75.7 and 108 g of EtOAc-and n-BuOHsoluble fractions, respectively. The n-BuOH extract (107 g) was subjected to highly porous synthetic resin (Diaion HP-20) CC (Mitsubishi Chemical Co., Ltd.; Fϭ80 mm, Lϭ55 cm), using H 2 O-MeOH (4 : 1, 6 l), (2 : 3, 6 l), (3 : 2, 6 l), and (1 : 4, 6 l), and MeOH (6 l), with 2-l fractions collected. Fractions 4-6 were combined (28.7 g) and then subjected to silica gel (530 g) CC with elution with CHCl 3 (1. There are two independent molecules in an asymmetric unit. Atom numberings were omitted for clarification, except for noncarbon atoms. 
1862). Enzymatic Hydrolysis of Glochidionoionoside A (2)
Glochidionoionoside A (2) (19 mg) was hydrolyzed with emulsin (20 mg) in 2 ml of H 2 O at 37°C for 18 h. The reaction mixture was concentrated and then subjected to silica gel CC (Fϭ15 mm, Lϭ20 cm) with C 6 H 6 (40 ml), C 6 H 6 -CHCl 3 (1 : 1, 40 ml), CHCl 3 (100 ml), and CHCl 3 -MeOH (19 : 1, 100 ml, 9 : 1, 100 ml, 17 : 3, 100 ml, 7 : 3, 300 ml), with 10-ml fractions collected. Glochidionionol A (2a) and D-glucose were recovered in fractions 28-32 (6.9 mg, 61%) and 44-50 (6.0 mg, 71%), respectively.
Glochionionol ϩ37.5°(cϭ0.40, H 2 O, 24 h after being dissolved in the solvent).
Preparation of (R)-and (S)-MTPA Esters (2b, c) from Glochidionionol A (2a)
A solution of 2a (3.4 mg) in 1 ml of dehydrated CH 2 Cl 2 was reacted with (R)-MTPA (50 mg) in the presence of N,NЈ-dicyclohexylcarbodiimide (38 mg) (DCC) and 4-dimethylaminopyridine (DMAP) (17 mg), and the resulting mixture was occasionally stirred at 25°C for 40 min. After the addition of 1 ml each of H 2 O and CH 2 Cl 2 , the solution was washed successively with 5% HCl, NaHCO 3 -saturated H 2 O and brine. The organic layer was dried over Na 2 SO 4 and then evaporated under reduced pressure. The residue was purified by preparative TLC [silica gel (0.25 mm thickness, spotted for 18 cm, and developed with CHCl 3 -(CH 3 ) 2 CO (19 : 1) for 9 cm and eluted with CHCl 3 -MeOH (9 : 1)] to furnish the ester, 2b (5.7 mg, 63%). Using a similar procedure, 2c (5.4 mg, 59%) was prepared from 2a (3.4 mg) with (S)-MTPA (46 mg), DCC (38 mg), and 4-DMAP (17 mg Enzymatic Hydrolysis of Glochidionoionosides B (3) and C (4) to Glochidionionols B and C (3a and 4a, Respectively) Glochidionoionosides B (3) (21 mg) and C (4) (25 mg) were hydrolyzed with emulsin (25, 18 mg, respectively) in 2 ml of H 2 O at 37°C for 15 h. The reaction mixtures were concentrated, and then the aglycones and D-glucose were purified in a similar manner to that for 2a. The aglycones (3a, 4a) were recovered in fractions 25-29 (5.7 mg, 47%) and 24-28 (10.2 mg, 70%), and D-glucose in fractions 44-50 (5.7 mg, 59%) and 44-51 (9.0 mg, 68%), respectively.
Glochidionionol Ϫ (Calcd for C 13 (3b, c, and 4b, c ) from 3a and 4a, Respectively Using a similar procedure to that used for the preparation of 2b and 2c from 2a, 3b (6.3 mg, 77%) and 3c (5.3 mg, 65%) were prepared from 3a (2.8 mg each) using the respective amounts of (R)-and (S)-MTPA (44, 43 mg), DCC (33, 34 mg), and 4-DMAP (16, 16 mg . The intensities were measured in the w-scan mode, 2qϽ55°, and measurements were conducted on one component of Bijvoet pairs. Three standard reflections were monitored every 150 measurements. The data were corrected for Lorentz and polarization factors. The absorption correction was applied (transmission factorϭ0.620-0.998). 15) Of 8867 independent reflections which were collected, 4579 reflections with IϾ2.00s(I) were used for the structural determination and refinement. The structure was solved by the direct method using the TEXSAN crystallographic software package. 16) This compound has two independent molecules in the asymmetric unit. All nonhydrogen atoms were found in the Fourier map. All H atoms were found in the difference Fourier map and refined isotropically. The refinement of atomic parameters was carried out using the full-matrix least-squares with anisotropic temperature factors for all non-H atoms. The final refinement converged with Rϭ0.043 and R w ϭ0.048 for 452 parameters. Then 25 Bijvoet pairs with high intensity and high measurement accuracy were selected ( Table 2 ). The absolute configuration of 5b was determined as shown in Fig. 3 using Bijvoet's anomalous-dispersion method. 13) Atomic scattering factors were taken from the "International Tables for X-ray Crystallography." 17) The final atom coordinates and a list of the temperature factors and final structure factors have been deposited at the Cambridge Crystallographic Centre, University Chemical Laboratory, Lensfield Road, Cambridge CB12 1EW, U.K.
